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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely compute fuel 
consumption even on a vehicle having no fuel injection 
pulse signal. 

SOLUTION: A whole performance map of an engine is 
formed by estimating each of engine speed and a fuel 
consumption rate against a manipulated variable of an 
engine output control device in accordance with 
characteristics of the fuel consumption rate and the 
minimum fuel consumption rate to be estimated from a 
torque pattern of an evaluation objective vehicle on this 
driving state evaluation system. Thereafter, the fuel 
consumption rate of the engine is computed by making 
reference to the engine whole performance map in 
accordance with the engine speed and an accelerator 
manipulated variable, and fuel consumption is computed in accordance with this fuel 
consumption rate. As no fuel injection pulse signal is used for computation, it is possible to 
compute the fuel consumption even on the vehicle with no fuel injection pulse signal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the system for evaluating the operational status of cars, 

such as fuel consumption. 

[0002] 

[Description of the Prior Art] As equipment for evaluating car operational status, such as fuel 
consumption, there is a fuel consumption display indicated by JP,2000-205925,A, for example. This 
equipment calculates and displays fuel consumption by breaking by fuel consumption the mileage which 
calculated fuel consumption based on the fuel-injection pulse signal outputted from an engine control 
unit, and calculated and calculated mileage based on the vehicle speed pulse signal outputted from a 
speed sensor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned equipment used the fuel- 
injection pulse signal for the operation of fuel consumption, and since it was premised on the car 
equipped with the electronic formula fuel injection equipment (EGI (trademark)), it had the problem of 
being inapplicable to a non-EGI vehicle and a diesel-power-plant loading vehicle without a fuel- 
injection pulse signal. 

[0004] Although there is also a method of asking for specific fuel consumption with reference to all 
engine engine-performance maps (map which specified the relation between an engine service condition 
and specific fuel consumption) as an approach of applying to a non-EGI vehicle or a diesel-power-plant 
loading vehicle, and calculating fuel consumption based on this, even if such all engine engine- 
performance maps do not exist but exist, they will usually be difficult to receive. Moreover, although it 
is necessary to correspond to various types of a car of each automaker when equipment is equipment 
post-installed in a dealer etc., it is next to impossible to prepare such all engine-performance maps 
beforehand for every car as a matter of fact. 

[0005] In the system for being made in view of the above-mentioned technical technical problem, and 
evaluating the operational status of cars, such as fuel consumption, even if the injection pulse signal of a 
fuel is not used for the purpose of this invention, it is enabling it to calculate exact fuel consumption. 
Moreover, the further purpose of this invention is that the operational status containing fuel consumption 
is concretely shown to an operator and a manager, and is offering the objective valuation basis of 
operational status. 
[0006] 

[Means for Solving the Problem] The specific-fuel-consumption property data which the 1st invention 
showed the engine specific-fuel-consumption property, A means to presume the specific fuel 
consumption in the remaining service condition based on the known real specific fuel consumption in a 
service condition with the engine of the car for evaluation, and to generate all engine engine- 
performance maps automatically, A means to calculate engine specific fuel consumption with reference 
to said all engine engine-performance maps based on the service condition of the car for evaluation, It is 
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characterized by having a means to calculate fuel consumption from said specific fuel consumption and 
engine power which were calculated, and a means to calculate fuel consumption from said fuel 
consumption and mileage which were calculated. 

[0007] 2nd invention is characterized by choosing said specific-fuel-consumption property data 
according to the torque pattern of said engine from the specific-fuel-consumption property data 
corresponding to two or more torque patterns currently prepared beforehand in the 1st invention. 
[0008] 3rd invention is characterized by using the minimum specific fuel consumption as said known 
real specific fuel consumption in the 1st or 2nd invention. 

[0009] 4th invention is characterized by having further a means to display said calculated fuel 
consumption on an operator in the 1st to 3rd invention. 

[0010] 5th invention is characterized by having further a means to amend the specific-fuel-consumption 
data of said all engine engine-performance maps based on the comparison with the calculated fuel 
consumption and the amount of oil supply at the time of refueling in the 1st to 4th invention. 
[001 1] In the 1st to 5th invention, as for the 6th invention, torque data are stored in said all engine 
engine-performance maps with said specific-fuel-consumption data. Said system It is characterized by 
having further a means to amend the torque data of said all engine engine-performance maps, based on 
the comparison with the engine torque calculated based on the data measured at the time of transit, and 
the engine torque obtained with reference to said all engine engine-performance maps. 
[0012] 7th invention is characterized by having further a means to calculate the driving force of a car, a 
means to calculate rolling resistance based on a gross vehicle weight, a rolling-resistance multiplier, and 
the vehicle speed, a means to subtract rolling resistance from said driving force, and to calculate 
allowances driving force, and a means to display said calculated allowances driving force on an operator 
in the 4th invention. 

[0013] 8th invention is characterized by having further a means to judge sudden braking or sudden 
acceleration based on car order acceleration, and the means which emits warning to an operator when 
judged with sudden braking or sudden acceleration in the 4th invention. 

[0014] It is a means for a means by which the 9th invention calculates said fuel consumption in the 1st 
to 5th invention to find fuel consumption weight from specific fuel consumption and engine power, to 
** this by the fuel ratio pile, and to calculate fuel consumption. Moreover, a means to calculate said fuel 
consumption is a means to ** mileage with fuel consumption and to calculate fuel consumption, and 
said system is characterized by having further a means to amend said fuel ratio pile, when a car stops. 
[0015] In the 7th invention, 10th invention is characterized by having further a means to amend said 
gross vehicle weight, when a car stops. 

[0016] 1 1th invention is characterized by having further a means to amend said rolling-resistance 
multiplier from the moderation condition of a car when accelerator-off and a clutch have run out in the 
7th invention. 

[0017] 12th invention is characterized by having further a means to record the operational status 
containing said calculated fuel consumption on a record medium, and a means to display after operating 
the operational status recorded on said record medium in the 1st to 1 1th invention. 
[0018] 

[Function and Effect] Therefore, based on the known real specific fuel consumption in a service 
condition with the engine with which all the engine engine-performance maps that specify the service 
conditions (the accelerator control input or the throttle opening, engine speed, etc.) of a car and the 
relation of specific fuel consumption it is unrelated for the candidate for evaluation according to the 1st 
invention serve as data (specific-fuel-consumption property data) in which the general and typical 
specific-fuel-consumption property of the engine currently prepare beforehand is show, and a candidate 
for evaluation, it is generate automatically. And specific fiiel consumption is called for by referring to all 
these generated engine engine-performance maps at the time of evaluation, and the operation of fuel 
consumption and fuel consumption is performed based on this. 

[0019] It is because all the values in the remaining service condition can be presumed on the basis of 
specific fuel consumption as a matter of fact if the specific-fuel-consumption property data in which it is 
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shown how specific fuel consumption changes with service conditions, and the actual specific fuel 
consumption in one certain point understand what can generate such all engine-performance maps 
automatically, since a specific-fuel-consumption property is not based on an engine class but turns into 
same property generally. 

[0020] From becoming the related almost same specific-fuel-consumption property as an engine class 
with the engine which has a similar torque pattern here If the specific-fuel-consumption property data 
corresponding to a typical torque pattern are prepared partly beforehand and specific-fuel-consumption 
property data are chosen from these according to the engine-torque pattern of the car for evaluation All 
the engine-performance maps of all engines can be generated still more correctly, and specific fuel 
consumption and the operation precision of fuel consumption can be raised further (2nd invention). 
[0021] Moreover, if the available minimum specific fuel consumption is used from a catalog etc. as real 
specific fuel consumption used as the criteria at the time of presuming the specific fuel consumption in 
each service condition, it is not necessary to measure real specific fuel consumption for every type of a 
car (3rd invention). 

[0022] Therefore, since the evaluation system concerning this invention does not need a fuel-injection 
pulse signal for the operation of fuel consumption, it can calculate fuel consumption also in a non-EGI 
vehicle and a diesel-power-plant loading vehicle without a fuel-injection pulse signal, and can apply it to 
evaluation of the operational status of all types of a car. Moreover, since all engine engine-performance 
maps can be generated automatically from the specific-fiiel-consumption property data currently 
prepared beforehand, the data extracted from a catalog etc., they do not need to prepare all engine 
engine-performance maps beforehand for every type of a car of each automaker, and can offer the high 
evaluation system of versatility. 

[0023] Moreover, since the calculated fuel consumption is displayed on an operator according to the 4th 
invention, an operator can grasp operational status as a concrete numeric value, and can use for an 
improvement of the operation technique of self. For example, since an operator can understand the 
operating method to which fuel consumption gets worse, and the operating method to which fuel 
consumption becomes good conversely through operation, he can master easily the operating method 
whose fuel consumption decreases. 

[0024] Moreover, since the specific-fuel-consumption data of all engine engine-performance maps are 
amended based on the comparison with the calculated fuel consumption and the amount of oil supply at 
the time of refueling according to the 5th invention, the effect of the individual difference of a car, 
degradation with the passage of time, etc. can be made to reflect in all engine engine-performance maps, 
and the operation precision of the fuel consumption at the time of transit can be raised further next time. 
[0025] Moreover, since the torque data of all engine engine-performance maps are amended based on 
the measurement data when actually running according to the 6th invention, in future operations, an 
engine torque can be calculated almost correctly, and the operation precision of operational status 
improves. 

[0026] Moreover, in addition to fuel consumption, since allowances driving force is shown to an 
operator, and warning is emitted by the operator according to the 7th invention in the case of sudden 
braking and sudden acceleration according to the 8th invention, even if an operator is based on those 
information, he can recognize operation which worsens fuel consumption. 

[0027] Moreover, when a car stops, the data (a fuel ratio pile and viscosity, a gross vehicle weight, 
rolling-resistance multiplier, etc.) used for the operation of operational status in response to change of a 
load etc. may change, but since according to the 9th to 1 1th invention these data are amended when a car 
stops, it is before and after a stop temporarily, and even if these data change, operational status can be 
calculated correctly. In addition, since it changes not only in when a rolling-resistance multiplier 
changes into a stop condition, not only when a car stops, but amendment is performed. 
[0028] Moreover, according to the 12th invention, the calculated operational status (fuel consumption, 
allowances driving force, etc.) is recorded on the record medium. Since the data currently recorded on 
the record medium after operation can be displayed (it displays on the display unit of for example, the 
personal computer for managers) A manager etc. can evaluate the operational status of a car objective 
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and implementation of suitable operation management, selection of the proper car corresponding to a 

load, instruction of him to an operator, etc. are attained. 

[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an accompanying drawing. 

[0030] Drawing 1 is the block diagram having shown the configuration of the car operational status 
evaluation system concerning this invention. This system consists of an operational status display 1 with 
which the car used as the candidate for evaluation is equipped, and a personal computer 2 for managers 
which manages that car. 

[0031] The operational status display 1 consists of the operational status operation part 3, a display 4, 
memory card read-out / write-in section 5, and a built-in acceleration sensor 6, and the car for evaluation 
is equipped with it so that a display 4 may turn into a location legible for an operator at least. 
[0032] Car output signals, such as a vehicle speed signal, an engine rotation speed signal, an engine- 
coolant water temperature signal, an accelerator control input signal, and a fuel temperature signal, the 
acceleration signal from the built-in acceleration sensor 6, etc. are inputted into the operational status 
operation part 3. Although a car output signal can be acquired from the engine control unit which is not 
illustrated, it can also obtain from the sensor which detects these signals without an engine control unit 
directly. 

[0033] The operational status operation part 3 calculates car operational status, such as fuel consumption 
and an allowances drive, based on the various above-mentioned signals by which an input is carried out, 
car item data, all engine engine-performance maps which were read from the memory card 7, etc. And 
while displaying the calculated operational status on a display 4, it records on a memory card 7 in 
memory card read-out / write-in section 5. 

[0034] Although all engine engine-performance maps usually point out the map (the specific fuel 
consumption in that engine speed and engine torque is stored in each mesh.) in which the relation of the 
specific fuel consumption to an engine speed and an engine torque was shown here as shown in drawing 
2 (a), although it asks for specific fuel consumption the way things stand, it is necessary to calculate an 
engine torque one by one, and inconvenient to handling. So, as shown in drawing 2 (b), this shall be 
rewritten so that an axis of ordinate may serve as an accelerator control input (or throttle opening) and 
an axis of abscissa may serve as an engine speed, and that by which the engine torque and specific fuel 
consumption in the operational status were stored in each mesh shall be used as all engine engine- 
performance maps here. 

[0035] Moreover, the personal computer 2 for managers is equipped with a car database, administrative 
software, etc., and exchanges the result of an operation of the operational status recorded between said 
operational status indicating equipments 1 through the memory card 7 which is the record medium in 
which read-out/writing is possible at the time of various data required for an operational status 
operation, and transit. 

[0036] This personal computer 2 for managers is used for amendment of record to the memory card 7 of 
data and all engine engine-performance maps required to calculate automatic generation of all the engine 
engine-performance maps of the car used as the candidate for evaluation, and operational status, analysis 
and a display of the data recorded on the memory card 7 with the operational status indicating 
equipment 1, and the engine all engine-performance map further based on the amount of oil supply at 
the time of refueling etc. 

[0037] Hereafter, the concrete contents of this system are explained. 

[0038] 1. When the setting book system of the car data for evaluation estimates operational status of a 
car, choose from a car database first the car which serves as a candidate for evaluation in the personal 
computer 2 for managers. As an item chosen here, there are a change gear ratio of the change gear in a 
manufacture name, a type of a car, a model, an engine type, an idling engine speed, a gross vehicle 
weight, the reduction gear ratio of a final reduction gear, and each gear position, a class of window 
deflector, a body configuration, tire size, etc., and the item corresponding to the car used as the 
candidate for evaluation is chosen, respectively. 
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[0039] After these selections are completed, the data of the selected car proper For example, the engine 
speed at the time of the maximum engine torque and the maximum engine torque, Engine performance 
datas, such as an engine speed at the time of the maximum driving force, the minimum specific fuel 
consumption, and the minimum specific fuel consumption, Car-body property data, such as a frontal 
projected area and an air resistance multiplier, an engine rotation pulse number (relation between an 
engine speed and an engine rotation pulse number), a vehicle speed pulse number (relation between the 
vehicle speed and a vehicle speed pulse number), etc. are chosen automatically, and selected data are 
written in a memory card 7. 

[0040] Among the data chosen here, since an engine performance data and car-body property data can 
be extracted from a catalog, a maintenance explanatory, etc. which are distributed from each automaker, 
in creating a database, they do not need to perform real ****** and do not need to collect these data. 
Moreover, an engine rotation pulse number and a vehicle speed pulse number are acquirable from the 
output signal of the engine control unit carried in each car. 

[0041] Moreover, in the personal computer 2 for managers, torque pattern matching of the car for 
evaluation is performed based on some kinds of typical torque patterns prepared beforehand based on 
the torque of the car for evaluation stored in the car database that all engine engine-performance maps 
should be created. 

[0042] Since, as for the specific fuel consumption of an engine with a similar torque pattern, it turns out 
that it has the related almost same property as engine classes (displacement etc.), the specific-fuel- 
consumption data corresponding to the torque pattern of an object car are chosen from the specific-fuel- 
consumption property data corresponding to the typical torque pattern currently prepared beforehand, 
and the property of specific fuel consumption is searched for. And by combining this selected specific- 
fiiel-consumption property data and the minimum specific fuel consumption which is an actual value, 
the specific fuel consumption in the remaining service condition calculates, and the specific-fuel- 
consumption data of all engine engine-performance maps are generated. 

[0043] In addition, when each engine of the car used as the candidate for evaluation has the same torque 
pattern, the above-mentioned torque pattern matching is [ that what is necessary is to prepare only one ] 
also unnecessary [ specific-fuel-consumption property data ]. 

[0044] Drawing 3 expresses signs that the specific-fuel-consumption data of all engine engine- 
performance maps are generated automatically. Since the specific-fuel-consumption property of the 
engine is known if a torque pattern is known as above-mentioned, if the one minimum specific fuel 
consumption which is an actual value is given, the rest can ask for the specific fuel consumption in all 
service conditions by applying the ratio to it. In addition, it can ask for the torque data of all engine 
engine-performance maps from the engine output characteristics stored in the database. 
[0045] Thus, all the engine engine-performance maps that consist of specific-fiiel-consumption data and 
engine-torque data are generated automatically, and the generated map is recorded on a memory card 7. 
[0046] When writing various data required to calculate operational status in a memory card 7, the 
memory card 7 is inserted in memory card read-out / write-in section 5 of the operational status display 

1, and various data required for the operation of operational status are made to read into the operational 
status display 1. 

[0047] 

2. the initial adjustment of a sensor, and amendment of all engine engine-performance maps — if reading 
of required data is completed, initial adjustment of an accelerator control input sensor and the built-in 
acceleration sensor 6 will be performed. Initial adjustment of an accelerator control input sensor is 
performed by detecting the sensor output value when making an accelerator pedal into a close-by-pass- 
bulb-completely condition and a full open condition, and initial adjustment of the built-in acceleration 
sensor 6 is performed using the level attached in equipment. 

[0048] After the initial adjustment of a sensor is completed, shortly, it is made to actually run a car and 
amendment of the torque data of all the above-mentioned engine engine-performance maps is performed 
based on the data then measured. It is because it is necessary to correct this gap in order for there to be a 
gap in the engine catalog engine performance and the actual engine performance and for performing 
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such amendment to calculate exact operational status. In addition, this amendment is performed based 
on the data measured at the time of transit of the beginning after attaching the operational status 
indicating equipment 1 in a car. 

[0049] The accelerator control input and engine speed in the torque which was run the car on the 1st 
trace condition (70% or more of accelerator control inputs), calculated the torque data at the time of full 
open transit, was run the car on the 2nd trace condition (30 - 70% of accelerator control inputs), and was 
specifically specified are measured. In addition, any trace conditions shall be set as road surface 
inclination zero, water temperature default value, an acceleration condition, and a vacant taxi condition, 
and an engine torque is a degree type (1) and [0050]. 
[Equation 1] 

Te -iMf„ (1) 

[0051] It shall be alike and shall calculate more. A reduction gear ratio and eta of a change gear ratio 
[ in / the rolling resistance [N] and r which calculate R using a formula (7) from the below-mentioned 
formula (2), and / in it / the gear position at that time ], and if are the efficiency of transmission. [ a tire 
dynamic load radius [m] ] 

[0052] And based on the comparison with this measured data and all engine engine-performance maps, 
amendment of the torque data of all engine engine-performance maps is performed. Thus, by amending 
based on the transit data at the time of full load transit and a partial load, the torque data of all engine 
engine-performance maps can be amended to an almost exact value. 

[0053] 3. If all the engine engine-performance maps that have exact torque data as are beyond the 
operations of the operational status based on transit data are obtained, the operation of the operational 
status used for evaluation will be started. Here, while calculating allowances driving force and fuel 
consumption (moment average fuel consumption, fuel consumption) as operational status of a car, the 
effect which it has on fuel consumption also performs the judgment of large sudden braking and sudden 
acceleration. First, the operation of the master data is performed and, specifically, the operation of 
operational status is performed using the result of an operation of this master data. 
[0054] 3.1. As the master data used for the operation of the operation operational status of the master 
data, rolling-resistance multiplier mur, rolling resistance R, and driving force F calculate. 
[0055] Rolling-resistance multiplier mur is data used in case the below-mentioned rolling resistance Rr 
is calculated, and changes with a road surface situation and conditions, such as whenever [ tire class and 
wear (desiccation, rainy weather, dew condensation, snow coverage, etc.) ]. Although carried out in the 
condition say that measurement of the data used for the operation of rolling resistance multiplier mur is 
0% of accelerator control inputs, and is cutting the clutch, if it sets up for example, so that data 
measurement may be performed at the moment (the above-mentioned conditions are fulfilled although it 
is a short time) of a shift change, data required for the operation of rolling resistance multiplier mur can 
be measured without requiring special operation for data measurement of an operator. Rolling-resistance 
multiplier mur is based on the rate v2 t-second after rate [ at the time of moderation initiation ] vl [m/s] 
predetermined time delta [m/s], and, specifically, is a degree type (2) and [0056]. 
[Equation 2] 
1 v1-v2 

Mr T— (2) 

[0057] It is alike and calculates more. In addition, g in a formula is gravitational acceleration (= 9.8 
[m/s2]) (also in other formulas, it is the same). 

[0058] Next, rolling resistance R [N] asks for a hill climbing resistance Rs [N], an acceleration 
resistance Ra [N], air resistance Rl [N], and rolling resistance Rr [N], respectively, and is a degree type 
(3) and [0059]. 
[Equation 3] 

R = Rr + Rl + Rs + Ra (3) 
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[0060] It is alike and calculates more. 

[0061] Here, a hill climbing resistance Rs asks for the inclination include angle theta by the difference of 
acceleration including perpendicularly it was detected by the built-in acceleration sensor 6, and the car 
order acceleration calculated based on a vehicle speed signal, and is a degree type (4) and [0062]. 

t Equation 4] 
ts = W-g-sinB (4) 

[0063] It is alike and calculates more. W [kg] is a gross vehicle weight. 

[0064] Moreover, an acceleration resistance Ra says resistance by the inertial force which acts in case 
the acceleration and deceleration of the car are carried out, is based on the car order acceleration [m/s2] 
calculated based on a vehicle speed signal, and gross-vehicle-weight W [kg], and is a degree type (5) 
and [0065]. 
[Equation 5] 

Ra = (*i©S«r^AD^JS)W (5) 

[0066] It is alike and calculates more. 

[0067] Moreover, in air resistance Rl, the resistance produced during transit for the impact of a car body 
and air is said, and it is based on air density rho [kg/m3], the air resistance multiplier Cd, frontal- 
projected-area A [m2], and vehicle speed V [m/s], and is a degree type (6) and [0068]. 
[Equation 6] 

RI-i-p-Gd-A-V* (6) 

[0069] It is alike and calculates more. 

[0070] Moreover, in rolling resistance Rr, the resistance produced between a tire and a road surface is 
said, and it is based on rolling-resistance multiplier mur and gross- vehicle-weight W [kg], and is a 
degree type (7) and [0071]. 
[Equation 7] 

Rr-jir-W-g (7) 

[0072] It is alike and calculates more. 

[0073] Moreover, driving force F [N] means the force of moving a car with the output from an engine, is 
based on the change gear ratio it of the engine torque Te [N-m] obtained by referring to all engine 
engine-performance maps, and the gear position of which current selection is done, a reduction gear 
ratio if, the efficiency of transmission eta, and tire dynamic load radius r [m], and is a degree type (8) 
and [0074]. 




(8) 



r 



[0075] It is alike and calculates more, 

[0076] 3.2. As it is beyond the operation of operational status, if the master data calculates next, 
allowances driving force, the operation of fuel consumption, and the judgment of sudden braking and 
sudden acceleration will be performed as operational status. 

[0077] Allowances driving force means the value which subtracted rolling resistance R from the driving 
force F transmitted from an engine, if the value of this allowances driving force is negative, a car is in a 
moderation condition, and if it is forward, it is in an acceleration condition. It is because decision will be 
possible if the actuation which can presume that is using useless driving force and is returned to a 
prompt shift up or a suitable accelerator control input is required when calculating such allowances 
driving force has extremely large allowances driving force. 
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[0078] In addition, in order to calculate exact allowances driving force here, it carries out by combining 
the amount amendment of allowances drives. Since allowances driving force can say that it is a zero 
state, when it changes into such a condition and allowances driving force is not zero, specifically, the 
condition that rotational speed begins to fall while the car is running by accelerator control input 
regularity and engine-speed regularity amends the operation expression (7) of driving force so that 
allowances driving force may serve as zero. 

[0079] Moreover, it is based on the engine torque Te [N-m] obtained from engine-speed N [rpm], and an 
engine speed and an accelerator control input by referring to all engine engine-performance maps in 
order to calculate fuel consumption, and is a degree type (9) and [0080]. 
[Equation 9] 

irTe-N (9) 

30 1000 

[0081] It is alike, asks for engine power [kW] more, is based on the specific fuel consumption obtained 
by referring to all engine engine-performance maps based on this engine power, and an engine speed 
and an accelerator control input, a fuel ratio pile, and the transit time, and is a degree type (10) and 
[0082]. 
[Equation 10] 

mMmm Mttl-1000(g) 



•do) 



[0083] It is alike and fuel consumption is calculated more. And it is based on the mileage and the above- 
mentioned fuel consumption which are obtained by integrating with the vehicle speed which may be 
based on a vehicle speed signal, and is a degree type (11) and [0084]. 
[Equation 11] 

<"> 

[0085] It is alike and calculates more. As fuel consumption, the average fuel consumption for the past 10 
minutes and current moment fuel consumption calculate here, for example. And when the most fuel- 
efficient value at the moment is taken as compared with the past fuel consumption data, the value is 
memorized as the highest fuel consumption. 

[0086] Moreover, the judgment of sudden braking and sudden acceleration judges with sudden braking 
or sudden acceleration having been performed, when it asks for car order acceleration based on the 
variation of the vehicle speed, for example, car order acceleration exceeds **0.78 [m/s2]. 
[0087] 3.3. As it is beyond the data correction at the time of a stop, the operational status of a car 
calculates, but in order to calculate exact operational status, it will be the requisite that the data used for 
an operation are exact. However, when a car stops, a fuel ratio pile and viscosity may change with 
change and the fuels supplied of a fuel temperature, or a gross vehicle weight W and rolling-resistance 
multiplier mur may change in response to fluctuation of a load. So, these data are amended when a car 
stops beyond predetermined time (for example, 10 minutes or more). 

[0088] A gross vehicle weight is based on the transit data measured when the conditions which an 
accelerator control input calls an acceleration condition and inclination zero 70% or more, and water 
temperature calls default value were fulfilled, after a car began to have run again from a stop condition, 
and, specifically, is a degree type (12) and [0089]. 
[Equation 12] 

w F - Rl 
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[0090] It is alike and calculates more. For vl [m/s], the rate at the time of acceleration initiation and v2 
[m/s] are [ driving force and Rl [N] of the rate t-second after predetermined time delta and F [N] ] air 
resistance. 

[0091] However, since the result of an operation cannot become smaller than a gross vehicle weight at 
the time of a vacant taxi, when the calculated gross vehicle weight W becomes a value smaller than the 
gross vehicle weight at the time of a vacant taxi, it is made not to perform amendment of a gross vehicle 
weight. 

[0092] Moreover, a fuel ratio pile and viscosity are amended based on the fuel temperature detected 
from being influenced of a fuel temperature, and rolling-resistance multiplier mur is calculated by said 
formula (2) based on the transit data measured at the time of a shift change, as "3.1. the operation of the 
master data" explained. 

[0093] 4. As it is beyond a display / record of operational status, if operational status calculates, the 
result of an operation will be expressed to a display 4 as real time. 

[0094] Drawing 4 shows the concrete configuration of a display 4, and a display 4 is equipped with the 
allowances driving force display 11, average fuel consumption display 12, present fuel consumption 
display 13 and sudden braking, and sudden acceleration alarm lamp 14. In addition, 15 in drawing is a 
line indicator. 

[0095] It sets up so that it may become green at the time of the recommendation transit which becomes 
smaller than a target value [ a foreground color changes in order of green, yellow, and red as the 
allowances driving force which the allowances driving force display 1 1 calculated here is displayed in a 
bar graph format and allowances driving force becomes large, and / driving force / allowances ]. 
[0096] Moreover, the average fuel consumption display 12 displays the average fuel consumption for 
the past 10 minutes, and the current fuel consumption display 13 displays current moment fuel 
consumption. In addition, the highest fuel consumption can be indicated by flashing by change. 
[0097] Moreover, when judged with sudden braking or sudden acceleration having been performed in 
the operational status operation part 3, the light is switched on (for example, when car order acceleration 
exceeds **0.78 [m/s2]), and sudden braking and the sudden acceleration alarm lamp 14 warn to an 
operator. In addition, the warning approaches of sudden braking and sudden acceleration may be 
approaches, such as sounding, other approaches, for example, warning buzzer, and emitting a warning 
message. 

[0098] By forming such a display 4 and displaying operational status, an operator can understand an 
operation situation on real time, and an operator can use him for an improvement of the operation 
technique of self etc. 

[0099] 5. After analysis operation termination of operational status, after the various data about the 
operational status recorded on the memory card 7 are read into the personal computer 2 for managers 
after operation termination and perform various analysis processings, they are displayed on the display 
unit of the personal computer 2 for managers. 

[0100] As contents displayed on a display unit at this time, there are D. C. B. "A. graphical 
representation of transit data", "a histogram display about low-fuel-consumption operation", "three- 
dimensions graphical representation of operational characteristics", and "a display of fuel consumption 
management data", and the contents displayed by the manager side can be chosen freely. Drawing 5 
shows the procedure of the analysis at this time. 

[0101] It can indicate how as a display item in "A. graphical representation of transit data", there are an 
"accelerator control input", a "engine speed", "order acceleration", a "gear position", "road surface 
inclination", etc., and these parameters changed by making an axis of abscissa into time amount. 
[0102] Moreover, as a display item in "B. a histogram display about low-fiiel-consumption operation", 
there are "proper allowances driving force", "an idling stop", "racing", "moderation by inertia", "sudden 
braking and sudden acceleration", "uniform transit", a "velocity distribution", "wavelike transit 
analysis", etc. 

[0103] In the item of the "allowances driving force" which is one of the display items, allowances 
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driving force is divided into a three-stage (it corresponds to the display of the allowances driving force 
display 11), and it indicates how much time amount each phase occupies to all the transit times. 
Moreover, in the item of an "idling stop", an engine-speed zero state is judged to be an idling stop more 
than in stoppage time 120 second, and the idling stop time amount at the time of a stop is displayed, for 
example. Moreover, the amount of idling stop **** fuel consumption saving is displayed collectively. 
Moreover, in the item of "racing", for example, a vehicle speed zero state is judged to be racing above 
an engine speed 1000 [rpm], it carries out in the fore blow under operation, and a count is displayed. 
Moreover, the fuel used by it is also displayed collectively. 

[0104] Moreover, in "the item of moderation by inertia", car order acceleration judges the moderation 
within a reference value to be moderation by inertia, and the rate that moderation by inertia occupies to 
the total count of moderation is displayed. Moreover, in the item of "sudden braking and sudden 
acceleration", car order acceleration displays the rate of the count of sudden acceleration which it has to 
the count of acceleration comparatively of the count of sudden braking which occupies the moderation 
beyond a reference value to the count of braking by considering the acceleration beyond sudden braking 
and a reference value as sudden acceleration (it corresponding to decision of the operational status 
operation part 3). Moreover, in the item of "uniform transit", the condition of vehicle speed regularity 
judges the condition of continuing 10 seconds or more to be uniform transit, and displays the rate of the 
mileage in the uniform transit of the transit time in the uniform transit occupied to the whole transit time 
comparatively occupied to the whole mileage. Again. In the item of a "velocity distribution", the rate of 
the time amount according to rate region (every [ For example, 20[] km/h]) in the whole transit time is 
displayed. 

[0105] Moreover, in the item of "wavelike transit", while running with the fixed vehicle speed, it asks 
for how many the vehicle speed in case the vehicle speed is maintained, are changing by comparing the 
difference of the vehicle speed and real vehicle speed with a threshold, and the rate is displayed. 
[0106] On the other hand, in "C. the three-dimensions graphical representation of operational 
characteristics", that which set the X-axis and a Y-axis as the dyadic eye for the time-axis among an 
accelerator control input, an engine speed, the vehicle speed, and a gear position for the Z-axis is 
displayed. Moreover, in "D. a display of fuel consumption management data", mileage, fuel 
consumption, fuel consumption, a gross vehicle weight, the amount of oil supply, etc. are displayed. 
[0107] Thus, since it is displayed on the display unit of the personal computer 2 for managers in the 
form which is a form where operational status is as it is, or was processed and arranged, a manager can 
grasp an operator's operational status more concretely and can utilize as an objective decision ingredient 
which is in charge of evaluating operational status. Furthermore, by seeing the analysis result as which it 
also became possible with which to set up concretely the desired value and management criteria of an 
operational status improvement, and the operator itself was displayed from operational status being 
shown for a concrete numeric value, it can use for an improvement of the operation technique of self, or 
an expert's operation technique can also be used for instruction of an unskilled operator by seeing an 
expert's operational status. 

[0108] In addition, it is also possible to display data other than the data which the data carried out to 
making it display on the display unit of the personal computer 2 for managers here showed an example 
of the data to display, and were mentioned here if needed for a manager. 
[0109] Furthermore, in the personal computer 2 for managers, since actual fuel consumption is 
calculated based on the data at the time of oil supply, the comparison with this actual fuel consumption 
and the fuel consumption calculated by the operation is also performed. Since it can say that it is in the 
specific-fuel-consumption data of all engine engine-performance maps about an error when the gap with 
the fuel consumption calculated by the operation and actual fuel consumption exceeds default value as a 
result of a comparison, the specific-fuel-consumption data of all engine engine-performance maps are 
amended. For example, when there is more fuel consumption more nearly actual than the fuel 
consumption calculated by the operation, each specific-fuel-consumption data stored in all engine 
engine-performance maps is amended to a size side. 

[0110] Therefore, all the exact engine engine-performance maps reflecting the effect of the individual 
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difference of a car, degradation with the passage of time, etc. can be obtained by amending all engine 
engine-performance maps based on the amount of oil supply at the time of refueling, and the operation 
precision of the operational status at the time of transit can be raised further next time. 
[01 1 1] As mentioned above, although the gestalt of operation of this invention was explained, the 
above-mentioned configuration shows an example of the system which applied this invention, and does 
not limit the range of this invention. Can apply this invention also to the system of configurations other 
than the configuration shown here, and it makes a car database build in mounted equipment (the above- 
mentioned operation gestalt operational status display 1), for example, may be made to perform 
selection of a car, and automatic generation of all engine-performance maps by the mounted equipment 
side. Furthermore, it may be made to perform analysis and a display of the recorded operational status 
by the mounted equipment side. 

[01 12] Moreover, an exchange of the data of mount side equipment and manager side equipment may be 
except the approach by delivery of a memory card, and the delivery with a magnetic disk deliver and 
according to radio is also possible for it. 



[Translation done.] 
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(54) ENVIRONMENTAL LOAD TOTAL AMOUNT MONITORING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
environmental load total amount monitoring system 
capable of monitoring the total amount of the 
environmental load emitted from moving vehicles to 
control the same within a specified range of the emission 
of the environmental load determined by each self- 
governing community, and selling the surplus to a 
company needing the surplus within a range of the total 
emission of the environmental load. 
SOLUTION: This monitoring system is composed of an 
on-vehicle device having a memory card 9a for recording 
the emission concentration of the environmental load 
substances emitted from vehicles 2a1, 2a2, 2b1-2b4 as 
the environmental load data D with an engine speed, a 
temperature and a position, and a monitoring center 3 having the data base DB obtained by 
integrating the emission of the environmental load from the vehicles in a predetermined 
region, obtained by analyzing the environmental load data D, and a monitoring server 4 
having a function for managing the contents on the network 16 to allow a company Ba of 
small emission amount of the environmental load in the predetermined region A2, to sell the 
surplus of the emission right of the environmental load to a company Bb of high emission 
amount of the environmental load in the same region A2. 
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